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Col-V a1 sequence

MDVHTRWKARSALRPGAPLLPPLLLLLLWAPPPSRAAQPADLLKVLDFHNLPDGITKTTGFCATRR
SSKGPDVAYRVTKDAQLSAPTKOLYPASAFPEDEFSILTTVKAKKGSQAFLVSIYNEQGIQQIGLEL
GRSPVFLYEDHTGKPGPEDYPLFRGINLSDGKWHRIALSVHKKNVTLILDCKKKTTKFLDRSDHPM
IDINGIIVFGTRILDEEVFEGDIQQLLEFVSDHRAAYDYCEHYSPDCDTAVPDTPQSQDPNPDEYYT
EGDGEGETYYYEYPYYEDPEDLGKEPTPSKKPVEAAKETTEVPEELTPTPTEAAPMPETSEGAGKE
EDVGIGDYDYVPSEDYYTPSPYDDLTYGEGEENPDOQPTDPGAGAEIPTSTADTSNSSNPAPPPGEG
ADDLEGEFTEETIRNLDENYYDPYYDPTSSPSEIGPGMPANQDTIYEGIGGPRGEKGQOKGEPAITE
PGMLIEGPPGPEGPAGLPGPPGTMGPTGQOVGDPGERGPPGRPGLPGADGLPGPPGTMLMLPFREGG
GSDAGSKGPMVSAQESQAQATLOQARLALR

M vV Y

GPAGPMGLTGRPGPVGPPGSGGLKGEPGDVGPQGPRGVQGPEEPAGKPGRRGRAGSDGARGMPGQT

v y v

GPKGDRGFDGLAGLPGEKGHRGDPGPSGPPGPPGDDGERGDDGEVGPRGLPGEPGPRGLLGPKGPP

.Y y y.y LA B B SRS SN .

GPPGPPGVTGMDGQPGPKGNVGPQGEPGPPGQQGNPGAQGLPGPQGAIGPPGEKGPLGKPGLPGMP
GADGPPGHPGKEGPPGEKGGQGPP@%QGPIGYgEPRGVKGADGIRGLKGTKGEKGEDGFPGFKGDM
GIKGDRGEIGPPGPRGEDGPEGPKGRGGPNGDPGPLGPPGEKGKLGVPGLPGYPGRQGPKGSIGEP

GFPGANGEKGGRGTPGKPGPRGQRGPTGPRGERGPRGITGKPGPKGNSGGDGPAGPPGERGPNGPQ

GPTGFPGPKGPPGPPGKDGLPGHgéQRGETGFQGKTGPSEPPGVVGPdEPTGETGPMGERGHgéPg

\ A
GPPGEQGLPGLAGKEGTKGDPGPAELPGKDGPg&LRGFPGDRGLSEPVGALGLKGNEGPgéPgéPA

\/ Y.y y \

GSPGERGPAGAAGPIGIPGRPGPQGPPGPAGEKGAPGEKGPQGPAGRDGLOQGPVGLPGPAGPVGPP
GEDGDKGEIGEPGQKGSKGDKGEQGPPGPTGPQGPIGQSEPSGADGEPGPgéQQGLFGQKGDEGPR
GFPGPPGPVGLOGLPGPPGEKGETGDVGOMGPPGPPGPRGPSGAPGADGPQGPPGGIGNPGAVGEK
GEPGEAGEPGLPGEGGPPGPKGERGEKGESGPSGAAGPPGPKGPPGDDGPKGSPGPVGEPGDPGPP

GEPGPAGODGPPGDKGDDGEPGQTGSPGPTGEPGPSGPPGKRGPPGPAGPEGRQGEKGAKGEAGLE

; ; \ / \ A \ A \ A

GPPGKTGPIGPQGAPGKPGPDGLRGIPGPVGEQGLPGSPGPDGPPGPMGPPGLPGLKGDSGPKGEK

GHgELIGLIGngEQGEKGDRGLPGPQGSSGPKGEQGITGPgéPIGPSEPﬁELPGPﬁEPKGAKGSS

GPTGPKGEAGHPGPPGP?&PPGEV

IQPLPIQASRTRRNIDASQLLDDGNGENYVDYADGMEEIFGSLNSLKLETEQMKRPLGTQONPART
CKDLOQLCHPDEFPDGEYWVDPNQGCSRDSEFRKVYCNFTAGGSTCVEPDKKSEGARITSWPKENPGSWE
SEFKRGKLLSYVDAEGNPVGVVOMTFLRLLSASAHONVTYHCYQSVAWQDAATGSYDKALREFLGSN
DEEMSYDNNPYIRALVDGCATKKGYQKTVLEIDTPKVEQVPIVDIMENDFGEASQKFGFEVGPACE
MG
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Col-V a2 sequence

MMANWAEARPLLILIVLLGQFVSIKAQEEDEDEGYGEEIACTONGOMYLNRDIWKPAPCQICVCDN
GAILCDKIECQDVLDCADPVTPPGECCPVCSQTPGGGNTNFGRGRKGOKGEPGLVPVVTGIRGRPG
PAGPPGSQGPRGERGPKGRPGPRGPQGIDGEPGVPGQPGAPGPPGHPSHPGPDGLSRPFSAQMAGL
DEKSGLGSQVGLMP

\ A S SN B y y y

GSVGPG&PRGPdELQGQQGGAGPTGPPGEPGDPGPMGPIGSRGPEGPPGKPGEDGEPGRNGNPGEV

y A4 v

GFAGSPGARGFPGAPGLPGLKGHRGHKGLEGPKGEVGAPGSKGEAGPTGPMGAMGPLGPRGMPGER

vy y

GRLGPQGAPGQRGAHGMPGKPGPMEPLGIPGSSGFPGNﬁEMKGEAGPTGARGPEGPQGQRGETGPP

vy ¥y v YV Y. ncoy

GPVGSPGLPGAIGTDGTPGAKGPTGSPGTSGPPGSAGPPGSPGPQGSTGPQGIRGQPGDPGVPGEK

GEAGPKGEPGPHGIQGPIGPPGEEGKRGPRGDPGTVGP§EPVGERGA§ENRGFPGSDGLEEPKGAQ

v \ AN \ . y

GERGPVGSSGPKGSQGDPGRPGEPGLPGARGLTGNPGVdEPEGKLGPLGAPGEDGRPGPPGSIGIR

\ A y

GQgéSMGLPGPKGSSGDPGKPGEAGNAGVPGQRGAPGKDGEVGPSGPVGPPGLAGEQ&EQGPPGPT

GFQGLPGP5%PPGEGGKPGDQGVPGDPGAVGPﬂEPRGERGNPGERGEPGITGLPGEKGMAGGHGPD

GPKGSPGPSGTPGDTGPPGLOQGMPGERGIAGTPGPKGDRGGIGEKGAEGTAGNDGARGLPGPLGPP

GPAGPTGEKGEg%PRGLVGPEESRGNPGSRGENGPTGAVGFAGPQGPDGQPGVKGEPGEPGQKGDA

\ A \ A ;

GSPGPOQGLAGSPGPHGPNGVPGLKGGRGTQGPPGATGEFPGSAGRVGPPGPAGAPGPAGPLGEPGKE

y y

GPPGLRGDPGSHGRVGDRGPAGPPGGPGDKGDPGEDGQPGPDGPPGPAGTTGQRGIVGMgﬁQRGER

GMPGLﬁ%PAGTPGKVGP%EATGDKGPﬁ%PVGPPGSNGPVGEPGPﬁEPAGNDGTPGRDGAVGERGDR

GDPGPAGLPGSQGAPGTPGPVGAPGDAGQRGDPGSRGPIGPPGRAGKRGLPGPQGPRGDKGDHGDR

y Y. Y ¥V ¥ \ B0 S

GDRGQKGHRGFTGLQGLPGPPGPNGEQGSAGIPGPEFGPRGPPGPVGPSGKEGNPGPLGPIGPPGVR

L AL N B

GSVGEAGPEGPPGEPGPPGPPGPPGHL

TAALGDIMGHYDESMPDPLPEFTEDQAAPDDKNKTDPGVHATLKSLSSQIETMRSPDGSKKHPART
CDDLKLCHSAKQSGEYWIDPNQGSVEDAIKVYCNMETGETCISANPSSVPRKTWWASKSPDNKPVW
YGLDMNRGSQFAYGDHQSPNTAITOMTFLRLLSKEASQNITYICKNSVGYMDDQAKNLKKAVVLKG
ANDLDIKAEGNIRFRYIVLODTCSKRNGNVGKTVFEYRTONVARLPITDLAPVDVGGTDQEFGVET
GPVCEV
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Col-V a3 sequence

MGNRRDLGQPRAGLCLLLAALQLLPGTQADPVDVLKALGVQGGQAGVPEGPGFCPORTPEGDRAFR
IGOQASTLGIPTWELFPEGHFPENFSLLITLRGQPANQSVLLSIYDERGARQLGLALGPALGLLGDP
FRPLPQOVNLTDGRWHRVAVSIDGEMVTLVADCEAQPPVLGHGPRFISIAGLTVLGTQDLGEKTFE
GDIQELLISPDPQAAFQACERYLPDCDNLAPAATVAPQGEPETPRPRRKGKGKGRKKGRGRKGKGR
KKNKEIWTSSPPPDSAENQTSTDIPKTETPAPNLPPTPTPLVVTSTVITGLNATILEGSLDPDSGT
ELGTLETKAAREDEEGDDSTMGPDFRAAEYPSRTQFQIFPGAGEKGAKGEPAVIEKGQQFEGPPGA
PGPOGVVGPSGPPGPPGFPGDPGPPGPAGLPGIPGIDGIRGPPGTVIMMPFQFAGGSFKGPPVSEQ
QAQAQAVLOOTQOLSMK

GPPGPVGLTGRPGPVGLPGHPGLKGEEGAEGPQGPRGLOGPHGPPGRVGKMGRPGADGARGLPGDT

y vy \ AR

GPKGDRGFDGLPGLPGEKGQRGDFGHVGQPGPPGEDGERGAEGPPGPTGQAGEPGPRGLLGPRGSP

y v vy

GPTGRPGVTGIDGAPGAKGNVGPPGEPGPPGQQGNHGSQGLPGPQGLIGTPGEKGPPGNPGIPGLP
GSDGPLGHPGHEGPTGEKGAQGPPGSAGPPGYPGPRGVKGTSGNRGLOGEKGEKGEDGFPGEFKGDV

GLKGDQGKPGAPGPRGEDGPEGPKGQAGQAGEEGPPGSAGEKGKLGVPGLPGYPGRPGPKGSIGEP

GPLGPIGEKGKSGKTGQﬁELEGERGPﬁESRGERGQPGATGQPGPKGDVGQDGAPGIPGEKGLPGLQ

y y y Y.y

GPPGFPGPKGPPGHQGKDGRPGHPGQRGELGFQGQ%&PPGPAGVLGPQGKTGEVGPLGERGPPGPP

GPPGEQGLEELEGREGAKGELGPﬁEPLGKEGPAELRGFPGPKGGPGDPGPTGLKGDKGPé%PVGAN

v

GSPGERGPLGPAGGIGLPGQSGSEGPVGPAGKKGSRGERGPPGPTGKDGIPGPLGPLGPPGAAGPS
GEEGDKGDVGAPGHKGSKGDKGDAGPPGQPGIRGPAGHPGPPGADGAQGRRGPPGLEFGQKGDDGVR
GEFVGVIGPPGLOGLPGPPGEKGEVGDVGSMGPHGAPGPRGPOQGPTGSEGTPGLPGGVGQPGAVGEK
GERGDAGDPGPPGAPGIPGPKGDIGEKGDSGPSGAAGPPGKKGPPGEDGAKGSVGPTGLPGDLGPP
GDPGVSGIDGSPGEKGDPGDVGGPGPPGASGEPGAPGPPGKRGPSGHMGREGREGEKGAKGEPGPD

GPPGRTGPMGARGPPGRVGPEGLRGIﬁEPVGEPGLLGAPGQMGPgéPLGPSGLPGLKGDTGPKGEK

v v v \ R/

GHIGLIGLIGPPGEAGEKGDQGLPGVQGPPGPKGDPGPPGPIGSLGHPGPPGVAGPLGOKGSKGSP
GSMGPRGDTGPAGPPGPPGAP

AELHGLRRRRREFVPVPLPVVEGGLEEVLASLTSLSLELEQLRRPPGTAERPGLVCHELHRNHPHLP
DGEYWIDPNQGCARDSEFRVEFCNFTAGGETCLYPDKKFEIVKLASWSKEKPGGWY STEFRRGKKESYV

DADGSPVNVVQLNFLKLLSATARQNFTYSCONAAAWLDEATGDYSHSARFLGTNGEELSENQTTAT
TVSVPODGCRLRKGOQTKTLFEFSSSRAGEFLPLWDVAATDEGOQTNQKEGEFELGPVCESS
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Supplementary figure 1. Sequences of collagen al, a2, and a3. The Gly-Xaa-Yaa
repeats are denoted in individual block. The red and blue triangles indicate the cleavage
sites detected for the sample which is digested 60 min and 3min, respectively. The
hydroxylproline positions in a1(V) are shown in green.



